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B/N 09/9SOJL00 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant Daniel P. Carter et al. Examiner Gregory Thompson 

Serial No.: 09/950,100 Group Art Unit 2835 

Hied: September 10, 2001 Docket 884.4o"7USl 

Title: ELECTRONIC ASSEMBLIES WITH HIGH CAPACITY CURVED FIN HEAT 

SINKS 



DECLARATION UNDER 37 C.F.R. 8 1.131 

Commissioner for Patents 
Washington, D.C. 20231 

This declaration is submitted under 37 CJJL §1.131 prior to any final rejection of U. S. 
Patent Application Serial Number 09/950,100 to establish invention of the subject matter of the 
rejected claims prior to March 5, 2001. 

L MiJ® S.Brazel, do hereby declare: 

1. I have been employed by Intel Corporation as a laboratory technician from a time prior to 
March 5, 2001. 

2. Prior to March 5, 2001 , at the direction of Gene Kraft, another employee of Intel 
Corporation, I performed a series of tests on a prototype curved fin heat sink (hereafter "the 
Prototype") in the United States. A photograph of the Prototype taken prior to March 5, 2001 is 
attached as Exhibit A (1 page). 

3. These tests measured the value of Oca ("theta CA M ) representing the thermal resistance of 
the Prototype when transferring heat from an integrated circuit ("IC") case to ambient air. For 
these tests, the Prototype was mounted in an electronic assembly mat included (a) a test board, 
(b) a Thermal Test Vehicle fTTV) mounted on the test board and simulating a heat-generating 
IC, (o) an Integrated Heat Spreader ("IHS") mounted on the TTV, (d) the Prototype with an 
internal core mounted in thermal contact with the IHS, (e) a fan shnjud, and (f) an axial flow fan. 
A photograph of the electronic assembly used to test the Prototype, taken prior to March 5, 2001, 
is attached as Exhibit B (1 page). 
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4, A copy of pages 1 1 3-4, and 6 of my Test Log, in my handwriting, is attached hereto as 
Exhibit C (4 pages). The dates deleted from Exhibit C am prior to March 5, 2001. All 
photographs attached hereto were taken prior to March 5, 2001. 

a. Page 1 describes some of my preparations of the Prototype for thermal and 
acoustic testing, including installation of a thermocouple ( 4 TC") in a small bote made in 
the heat sink central core for the purpose of measuring the heat sink temperature ("T s "). 
A photograph of the TC installation in the Prototype core is attached hereto as Exhibit D 
(1 page). 

b. Page 1 also describes mounting the core of the Prototyi>eontheffl$of meTTV. 
Page 1 further describes mounting a Nidec M34605 axial flow fan with adapter, a 20mm 
fan shroud, and a 3mm fan shroud shun on the Prototype. 

c, A photograph of a Nidec M34605 axial flow fan with adapter is attached hereto as 
Exhibit E<1 page). 

d, A photograph of 15mm, 20mm, and 25mm fan shrouds is attached hereto as 
Exhibit F(l page). 

e, A photograph of 2ram and 3mm fan shroud shims is attached hereto as Exhibi t G 
(1 page), 

f. Page 3 describes additional preparations, including gluing a TC to the TTV case. 
Hie TTV was a silicon device, approximating the dimensions of an actual IC product 
under development, that contained heater coils to generate heat A groove was machined 
from the edge of the TTV's IHS to the center, and a TC was glued in the groove for the 
purpose of measuring the TTV case temperature ("Tc' 1 ). 
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& Page 4 describes ray taking photographs of the test set-up. A photograph of the 
base of the Prototype in thermal contact with the IHS is attached hereto as Exhibit H (1 
page). 

h. Daring a series of 20 tots performed in the United States prior to March 5, 2001 . 
I measured and recorded the temperature of the IC case ( 4 T C "), of the ambient air CT A "), 
and of the heat sink CT$"), for various sizes of fans, fan shrouds, and fan shroud shims, 
and I calculated a value of Oca (indicated in units of degree Centigrade per watt) for each 
test, using the equation: 

6cA=(Tc-T A )/Power 

L Page 6 describes, as an example, test results for Test 1 for the indicated set-up and 
operating conditions. Hie power applied to the TTV was 65 watts. T c was measured at 
43.5 degrees Centigrade; T A was 24.0; and Ts was 35.9. Oca was calculated at .300. 

j. Prior to March 5, 2001, 1 made the results of this series of tests available to other 
members of my engineering group at Intel Corporation, including Ben M. Bmili, at which 
time both Mr, BroiH and I believed that the Prototype worked satisfactorily for its 
intended purpose, Le. to transfer heat from an IC case to ambient air. 

5. I further declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true, and further that these 
statements are made with the knowledge that willful false statements and the like are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willful false statements may jeopardize the validity of this application or any patent 
Issuing thereon. 

Mike $, Braze! 
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Respectftilly submitted, 
DANIEL P. CARTER etaJ. 
By their Representatives, 
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Pi THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant- Daniel P. Carter et aJ. Examiner Gregory Thompson 

Serial No.: 09/950,100 Group Art Unit: 2835 

Filed: September 10, 2001 Docket: 884.467US1 

Title: ELECTRONIC ASSEMBLIES WITH HIGH CAPACITY CURVED FIN HEAT 

SINKS 



DECLARATION UNDER 37 CF.R. 8 1.131 

Commissioner for Patents 
Washington, D.C. 20231 

This declaration is submitted under 37 CPJL §1.131 prior to any final rejection of U. S. 
Patent Application Serial Number 09/950,100 to establish invention of the subject matter of the 
rejected claims prior to Match 5, 2001. 

L Ben M. Broili. do hereby declare: 

1. I am a co-inventor of the inventive subject matter shown in FIGS. 5- 10 of the present 
application and described therein. A copy of FIGS. 5-10 is attached hereto as Exhibit A (5 
pages). 

2. Prior to March 5, 2001, the inventive subject matter that is shown in FIGS. 5-10 and 
claimed in corresponding claims of the present application was completed in the United States as 
evidenced by the Mowing: 

a. Prior to March 5, 2001, having earlier conceived the subject matter in the United 
States with my co-inventors, I personally picked up a prototype curved fin heat sink 
(hereafter "the Prototype") from ProCam Machine Inc., located at 17905 Bothell Everett 
Hwy., D101, Bothell, Washington. ProCam Machine too. had been directed by my 
employer, Intel Corporation, to fabricate the Prototype from engineering drawings that I 
prepared An invoice for the Prototype is attached as Exhibit B (1 page). The dates 
deleted from Exhibit B are prior to March 5, 2001. The Prototype is identified on Exhibit 
B as "HEATSINK WMT HS". 
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b. Prior to March 5, 2001, Mike S. BrazeJ, a lab technician at my employer, Intel 
Corporation, performed a series of tests on the Prototype in the United Stoics. These lescs 
measured the value of Oca ftheta C A") representing die thermal resistance of the 
Prototype when tran sferting heat from an integrated circuit case to ambient air. 
For these tests, the Prototype was mounted in an electronic assembly that included (1) a 
test board* (2) a Thermal Test Vehicle CTTV") mounted on the test board and simulating 
a beat-generating IC, (3) an Integrated Heat Spreader ("IHS") mounted on the TTV, (4) 
the Prototype with an internal cote mounted in thermal contact with the MS, (S) a fan 
shroud, and (6) an axiaJ flow fan. A photograph of the Prototype taken prior to March 5, 
2001 is attached as Exhibit C(l page). 

c. Prior to March 5, 2001, Mr. Brazel made the results of this series of tests available 
tome, at which ti me both Mr. Brazel and ! believed that the Prototype worked 
satisfactorily for its intended purpose, le. to transfer heat from an IC case to ambient air. 

3. I farther declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief am believed to be true, and further that these 
statements are made with the knowledge that willful false statements and the like are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willful false statements may jeopardize the validity of this application or any patent 
issuing thereon. 



Date:, 



g//«//<>3 




BenM.Bfoili 
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DANIEL P. CARTER et al. 
By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
309 W.Conrad Dr. 
Phoenix/Arizona 85023 
(602)2*-892C 



Date: xfaU* By: 

/ » Walter W.Nietera ^ 

Reg. No. 25,539 

CERTIFICATE UNDER 37 CFR 1.8; The undersigned hereby certifies that this correspondence is being deposited with &e United States Postal 
Sendcp^sufi&^^pe«tege»^^ Commlxstoner ofPttcirts, Waahintfon, ac. 2023 1, an tfeb 

I 0 TyVdav of Febnmv. 2009. 
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